F ortran <B=, %W %m %0 %i %_ %s%0 8@8l F ortran $O !" ?tCM7W;; $r <g $H$9 $k<+A32J3X$NJ,Ln$G !" 8=:_$^ $G :G$bB?$/MQ$$ $i $l $F $- $?8@8l $G$"$k!# K\<B =, $G $O$^ $: !" F ortran $r MQ$$ $?4JC1 $J %W %m %0 %i%_ %s %0 <B=, $r9T$$ !" 7W;; 5! $N;H$$J} $H F ortran $K 47 $l $k $3$H$r L\I8 $H $7 $F $$ $k !# M}9)7O $N2J3X5;=Q7W ;; $K$*$$$F !" $3$3#2#0G/ $K$o$?$k %W %m %0 %i%‘8@8l$N<gN. $O FOR TRAN77 $G $"$C $? !# ?7 $7 $$ F ortran 90 $G$O !" 9=B$7? 8@8l $r L\;X $7 !" $[$H $s $I $N J8K! $K $*$$ $FH4K\E* $J2~NI $, 9T $o $l$? !# $K$b4X $o$i $: !" =>Mh $N F OR TRAN 77 J8K! $r40A4 $K Jq4^ $7 $F$*$j!" 77 $G =q $+ $l $? %W %m %0 %i %‘ $O$=$N$^$^ %3 %s %Q %$ %k$G$-$k!# $7 $+ $7 $J $,$i !" $9 $G $K F ortran $N4D6- $O$[ $\ 90 ;EMM $K 0\9T $7 $F$$$k$3 $H $+$i !" K\ <B=, $G $O$9$Y $F 90 5,3J $r M%@h$9$k !# K\<B=, $G <h $j>e $2 $k %W %m %0 %i %‘Nc $O !" $b $H$h$j F ortran J8K! $rBN7OE* $K %+ %P!<$9 $k $3 $H $O $G$-$J$$ $N $G !" $5 $i$K <B:]E* $J %W %m %0 %i %_ %s %0 1i=, $K BP $7 $F$O !" $[ $+$N J8K!=q$J $I $r ;2>H $7 $F$$$?$@$-$?$$ !#0J2< $G <h$j >e $2 $k %W %m %0 %i %‘ $O !" 4pK\E* $J F ortran $N 9=J8$N@bL@ $r <g $K <h$j>e $2 $k$?$a !" $$ $: $l $b%"%k %4 %j %: %‘ $O Hs >o $K 4JC1 $J$b$N$G$" $k !# $7 $+ $7 !" J,;R50F;K!7W;; $dJ,;RF0NO3XK!$J $I $N$" $kDxEYBg5,LO$J %W %m %0 %i %‘ $K$* $$$F $O !" %" %k %4 %j %: %‘ $r E*3N $K GD0. $7 $? >e $G <BCO$N %W %m %0 %i %_ %s%0$r 9T $& $3 $H $, Hs>o $K =EMW $G$" $k !# <B=, $K$"$? $C $F$O !" Nc 7 $r =|$/NcBj $r 3F<+M}2r $7 $? $& $($G%3 %s %T %e !<%?>e $G Av $i$;$F$_$F !" $5 $i$K$= $l $i$K IU?o$9$k1i=,LdBj$N %W %m %/%i%‘ $r$+$$$F$_$h !# **************************************************************************** ********* (1) %G !< %?$N7? !"@k8@!"2C8:>h=|!" %-!<%\!< %I $+$i $N F~NO !"2hLL>e $X$N=PNO !J Nc#1 !K #2 $D$N@0?t $r FI$_9~ $s$G !" $=$NOB $H :9 $r I=<($9$k %W %m %0 %i %‘ !# ! Sum and Difference program exam1 integer :: i,j,k,l READ *, i,j k=i+j l=i-j print *, ’wa= ’,k, ’ sa=’,l stop end � F ortran $N %W %m %0 %i%‘$N=q<0 $K$O 8GDj7A<0$H<+M37A<0 $,$" $k !# 8GDj7A <0 !J %U%! %$ %k L>$N KvHx$r .f $H $9$k !K !’#7 %+%i%‘L\ $+$i#7 #2%+%i %‘L\$^$G$K$+$- !" #19T $, #1$D$N <j B3 $- $K BP1~$9$k !# #6%+%i%‘L\ $, 6uGr$G$J$$$H$-$O !" A0 $N9T$N7QB39T $H 8+ $J$5 $l $k !# #1%+%i%‘L\ $, C,*,! $G $" $k9T $O%3 %a %s%H$G !" K]Lu $N:] $K$O L5;k$5 $l $k !# <+M37A<0 !J %U%! %$ %kL>$NKvHx $O .f #9#0 !K !’ #1%+ %i%‘L\ $+ $i#1#3#2%+ %i%‘L\ $^ $G$K $+ $/!# #19T $K J#?t $N<jB3 $- $r$+ $/ $H$- $K$O!( $G6h@Z$k !# 9TKv $K!u$r$D $1 $k $H !" <! $N9T $O 7QB39T $H 8+ $J$5 $l $k !# 9TCf $N !" !* 0J2< $NJ8 $O%3 %a %s%H$H $_$J$5 $l !" K]Lu $N:] $K$O L5;k$5 $l $k !# � %W %m%0 %i %‘ C1 0L !! F OR TRAN %W %m %0 %i %‘$O#1 $D 0J >e$N %W %m %0 %i %‘ C10L $+$i $J $k !# $=$N $&$A$N#1$D$O <g <jB3$- !J Main %k !<%A%s !K $G$" $j !" %W %m %0 %i %‘<B 9T;~$K :G =i $K 8F $S =P$5 $l $k !# $=$N B>$O 30 It<j B3$-$H$J $k !#Nc 1 $O <g<jB3$- $N$_ $+$i$J $k %W %m %0 %i %‘ $G$" $k !# %W %m %0 %i %‘C10L $O$=$N;O$^$j$rI=$9J8 !J $3$N Nc $G$O program J8 !K $G ;O$^$j!" end J8 $G =* $o$k !# 1

� !! Dj?t $HJQ?t !’ F ortran $N %G !<%?!< $O<B9TA0 $K CM $, 7h$^$C $F$$$k $b$N !J Dj?t !K $H<B9T;~ $K CM $, 7h$^$k $b $N !J JQ?t !K $K$o$1$i $l $k !#JQ?tL> $K$O !F @hF, $, 1Q;z $G !" 1Q;z !" ?t;z !" 2<@~ $NAH$_9g $o$;$G D9$5 $, #3#1;z0J Fb !G $H$$ $&LsB+ $, $" $k !#BgJ8;z !" >.J8;z $N6hJL $O$J$$ !# � %G !<%? !<$N7? !’ F otran $N07 $& %G !<%?!< $O !" @0?t7? !" <B ?t 7? !" G\@: EY <B?t 7? !" J# AG?t 7? !" O@ M}7? !J .true. $^$? $O .false. $N CM$r $H $k$b $N !K J8 ;z7? $J $I $$$: $l$+$N 7? $r$b$C $F$$$k !# %W %m %0 %i %‘C10L $NCf $G JQ?t $r;H $& >l9g $= $NJQ?t $, $I $N7? $r;} $C $F$$$k $+$r:G =i $K@k8@ $9 $k!# $3 $l$i$N@k 8@ $, >JN, $5 $l$? $H$- $K $O !" 0E L[ $N$& $A $K @hF,$NJ8;z $, #A!<#H$H#O!<#Z$N JQ?t $O <B?t7? !" #I!<#N$NJQ?t $O @0?t7? $K$J $k !# $b$A$m $s$"$i$o$J @k8@$N $[ $& $, M%@h $5 $l$k !# %?%$ %W %_%9 $J $I $K $h$k;W $o$L %P %0$r KI $0 $?$a $K !" 0E L[ $N7?@k 8@ $rL58z $K$9$kJ8 implicit none $r %W %m %0 %i %‘C10L$N:G=i $K CV$$ $F A4 $F$N JQ?t $r$"$i$o$K Dj5A$9$k $3$H$b B?$$ !# � F~=PNOJ8 !’F~ =PNOJ8 $r ;H$C$F !" %-!< %\ !< %I $^$? $O ;vA0 $K =‘Hw $7 $?%U%! %$ %k$+$i JQ?t $K CM$rFI$_ 9~$‘ $3 $H $,$G $- $k !#$^ $?2hLL>e$d%U %! %$ %k$K %G !<%?!<$NCM $r =PNO$9$k;v $,$G $- $k !# � BeF~J8 !’ F ortran $G$O a=b $H $7 $?$H$- !" b $N CM$rJQ?t a $K BeF~$9$k $H$$ $&0UL# $K$J $k !# � 1i ;; !’2C 8: >h =| +, � , � , = $d $Y $- >h � $r ;H$C$? ?t CM 7W ;;$d .and. .or. $J $I ;H$C$? O@ M} 1i ;; $r 9T $&$3 $H $, $G $- $k !# $+ $C $3$, L5 $$ $H $- $N 1i ;; =g =x $N M% @h =g 0L$O � > � ; = > + ; � $H $J $k !#F1 $8 M% @h =g 0L $N $b $N$, JB$s $G $$ $k >l 9g$K $O !" :8$+ $i =g$K =h M} $5$l $k !#Nc$( $P !" a=b � c $O ( a=b ) � c; $^ $? !" a � � b � � c $O ( a � � b ) � � c $H M} 2r $5$l $k !# <+ J,$G $_ $F [# Kf $J $H $- $O $+ $C$3 $r $D $1 $F $* $/ $N$, L5 Fq !# $J $* !" @0?t7?F1;N$N=|;; $G$O 7k2L$b@0?t $H$J$j !" M> $j $, @Z$j<N $F$i $l $k$3$H$K Cm0U !# Nc#1$N>l9g !J $3 $N %W %m %0 %i %‘ $O 8GDj7A<0 $G =q $+ $l $F$$ $k !K #1 9TL\ !! %3 %a %s%H 9T !! #29TL\ !! $3$N %W %m %0 %i %‘$NL>A0 $O exam1 $G$" $k !# #39TL\ !! JQ?t i � l $O @0?t7? $G$" $k !# #49TL\ JQ?t i, j $N CM$r%-!< %\ !< %I $+$i FI$_9~ $‘!# !J read(5,*) i, j $H =q$$$F$bNI$$ !# !K #5 !" #69TL\ !! i+j $r 7W;; $7 JQ?t k $K BeF~$9$k !# i-j $r 7W;; $7 JQ?t l $K BeF~$9$k !# #7 9TL\ !! JQ?t K, l $N CM$r2hLL $K =PNO$9$k !# !J write(6,*) ’wa=’,k $H =q$$$F$bNI$$ !# !K #89TL\ !! <B9T $r=*N; $9$k!# !J stop J8 $, L5$/ $F$b Main %k !<%A %s$N end J8 $KE~C#$9 $l $P <B9T $O=* $o$k $, !" >r 7oH=CG $r H< $&J,4t $, $" $C$F !" $"$kJ,4t $K BP $7 $F$N$_ <B9T $r =*N;$5$;$?$$ $H$-$K ;H $o $l $k$3 $H $, B?$$ !K #9 9TL\ !! %W %m %0 %i %‘C10L$N=* $o$j !J 1i=,#1 !K #2$D$N<B?t $r FI$_9~ $s$G !" $=$N2C8:>h=|$9$Y$F$N7W;;7k2L $r =PNO$9$k %W %m %0 %i %‘ $r =q$$ $F$_ $h !#$^ $?$= $l$r <B9T$;$h !# !J 1i=,#2 !K 856b a $r G/MxN( r% $N J#Mx $G#n G/4VMB $1$?$H$-$N A4Mx;R$r7W;;$;$h !# **************************************************************************** ********* �(I44 2) AH$_9~$_4X?t !J Nc#2 !K G$0U $N3QEY !J C10L degree !K $r FI$_9~ $s$G !" $= $N sin $H cos $r I=<($9$k %W %m %0 %i %‘ ! SIN and COS with angular transformation program exam2 real :: x,pi,sx,cx,pi pi=3.14159265 print *, ’ INPUT X / DEGREE’ read *, x x=x*pi/180.0 2 sx=sin(x) cx=cos(x) print *, ’SIN X = ’,sx print *, ’COS X = ’,cx end � AH$_9~ $_4X?t !’ F ortran $K$O 3 3Q4X ?t !" ;X ?t4X ?t !" BP?t 4X?t!" J? J}:, $J $I $N4JC1 $J4X?t $, AH$_9~ $_4X ?t $H $7 $FMQ0U $5 $l$F$$ $k!# AH $_9~ $_4X ?t $O $+$C $3Fb $K0z?t $rH< $C $FMQ $$ $i $l $k!#!J $? $H $( $P !! A=EXP(-2.0), I=MAX(5,2,-1) !! $J $I !# !K 2< $K 0lIt$NAH$_9~$_4X?t$H$=$N4JC1$J@bL@$rM? $( $k !# I= 1: AH$_9~$_4X?t$NNc !!!! [ X X X ( a ) $^$? $O X X X ( a 1 ; a 2 ; : : : ) ] 4X?tL> Dj5A 0z?t$N 0z?t$N 4X?t$N 8D?t 7? 7? SIN @589 sin a 1 <B <B COS M>89 cos a 1 <B <B A COS 5UM>89 cos � 1 a 1 <B <B EXP ;X?t e a 1 <B <B LOG <+A3BP?t ln a 1 <B <B SQR T J?J}:, p a; a � 0 1 <B <B ABS @dBPCM j a j 1 <B <B MOD >jM> a 1 � in t( a 1 =a 2 ) � a 2 2 @0!&<B 0z?t $H F1 $8 MAX :GBgCM max( a 1 ; a 2 ; : : : ) 2 0J>e @0!&<B 0z?t $H F1 $8 MIN :G>.CM min( a 1 ; a 2 ; : : : ) 2 0J>e @0!&<B 0z?t $H F1 $8 INT @0?t7?$X$NJQ49 1 @0!&<B @0 REAL <B?t7?$X$NJQ49 1 @0!&<B <B � J84X?t!’AH$_9~$_ 4X?t $K$J$$ 4X?t$r <+J, $G Dj5A$9$k$3$H$b$G$- $k !# $=$N4X?t $, #1 9T$N<0 $G =q $1 $k$H$- $K$O !" Dj5A<0 $r <B9TJ8$NA0 $K =q$$$F$* $1 $P $h$$ !# !J Nc !K fermi(b eta,energy)=1.0/(1.0+exp(-b eta*energy)) 4X?t$N Dj 5A $K J#?t$N J8 $, I, MW$J$H$- $d !" $$ $/$D$b$N %W %m %0 %i %‘C1 0L $G F1 $8 4X?t$r Mx MQ $7 $? $$$H $-$K$O !" 8e $K$G$F $/$k4X?tI{ %W %m %0 %i %‘ $r ;H $& !# !J 1i=,#3 !K #2<!J}Dx<0 ax 2 + bx + c = 0 $N 78?t a; b; c $r FI$_9~ $s$G !" $=$N :, $r I=<($9$k !# !J $3$3$G$O$H $j$" $($: <B?t2r $7 $+ ;}$?$J$$>l9g $@$1 9M $( $l $P $h$$ !# !K !J 1i=,#4 !K ;03Q7A$N#3JU $ND9$5 x; y ; z $r M? $($?$H$- !" $= $l $>$l$K BP$9$k3QEY (degree) $r 5a$a$k !# !J $3$3 $G$O$H$j$"$($: F~NO$5 $l $k x; y ; z $G I, $: ;03Q7A $,$G $-$k$b$N$H$9$k !# !K !J 1i=, #5 !K $"$k#1F| $NCf $G !" a ;~ b J, $+ $i c ;~ d J, !J #2#4;~ 4V@) !K $^ $G 2?;~ 4V2? J, $"$k $+$r5a$a$k!# 7k 2L$NI=<($b !" J8;zDj?t $r MQ$$$FJ, $+$j$d $9$/$;$h !# **************************************************************************** ********* #3 4]$a8m:9 !"7eMn $A 7W;;5! $G 07 $( $k<B?t $O 6a;wE* $J CM $G$"$k$?$a $K 7W;; $K $h$C$F $O 4]$a8m:9 !" 7eMn$A $N8m:9 $J $I $, ?<9o $K$J $k$3 $H $, $" $k !#Nc $( $P !J 1i=,#3 $G !K #2<!J}Dx<0 $N2r$N8x<0 x = � b � p b 2 � 4 ac !! 2 a 3

$r$=$N$^ $^ $N7A $G;H $& $H j b j $H p b 2 � 4 ac $, $-$o $a$F6a $$ $H$- $K$O7eMn$A $K$h$C $F@dBPCM $N>. $5 $J2r $N !J Aj BP !K 8m:9 $, Bg$-$/$J$k !# $3$N$h $& $J$3 $H$r$J $k$Y$/$5 $1 $k$?$a !" b > 0 $N >l 9g !! x 1 = � b � p b 2 � 4 ac 2 a ; x 2 = c= ( ax 1 ) ; b < 0 $N >l 9g !! x 2 = � b + p b 2 � 4 ac 2 a ; x 2 = c= ( ax 1 ) $r MQ$$$k !# !J 1i=,#6 !K #2<!J}Dx<0 x 2 � 2 px + q = 0 ; p > 0 !! ( q $O Hs>o $K >.$5 $J?t !K $N2r $r DL>o $N2r$N8x<0 $rMQ$$ $F7W;; $7 $? >l9g $H >e $G =R$Y$?$h $& $K 7eMn$A $r$5$1$? 7A $G 7W;; $7 $? >l9g $H$G 7k2L $r Hf3S$;$h !# **************************************************************************** ********* #4 >r7oH=CG$K$h$k=hM}$NN. $l$N @)8f � >r7oH=Dj $r 9T$C $F H=Dj7k2L $4 $H$K =hM} $r$+$($k$H$-$K$O !" IF J8 $d CASE J8$rMQ$$$k !# � %V %m%C%/ IF J8 IF( >r7o 1) THEN =hM} !J #1 !K !!!! ELSE IF ( >r7o 2 !K THEN =hM} !J 2 !K ELSE =hM} !J 3 !K END IF >r7o#1 $, @.$jN)$D $H$- =hM} !J #1 !K $r 9T$$ !" @.$jN) $?$J$$$H$- $K$O >r7o#2 $, @.$jN)$D $+ $I $& $+ H=Dj$9$k !# $= $N $H$->r7o#2 @. $jN) $F $P =hM} !J #2 !K $r9T$& !# >r7o #1$b>r7o #2 $b@.$jN) $?$J$$ $H$-=hM} !J #3 !K $r9T$& !# ELSE IF J8 $H=hM} !J #2 !K $*$h $S !" ELSE J8$H=hM}#3 $O$J $/ $F$b$h$$ !# =hM} !J #1 !K $H=hM} !J #2 !K $O J#?t$NJ8 $G$+$^ $o$J$$ !# � IF( >r7o ) !! J8 !J C10l $N J8 !K $N7A<0$b$"$k !# !J O@M}#I#FJ8 !K $3$l$O !" IF ( >r7o ) THEN J8 END IF $H $*$J $8 $G $" $k !# � >r7oH=Dj $K$O O@M}7?JQ?t$^$?$O !" O@M}<0 $, F~$k !#O@M}<0 $O !" B?$/ $N>l9g#2$D$N ?t$NBg>.4X78$N Hf3S $, MQ$$ $i $l $k !# 4

> (.GT.), > =(.GE.), < (.L T.), < =(.LE.), ==(.EQ.), = =(.NE.) !J Nc#3 !K G$0U $N#2$D$N<+A3?t $r FI$_9~ $s$G !" %f!<%/%j%C %I $N 8_=uK! $r MQ$$$F:GBg8xLs?t $r 5a$a$k !# ! G.C.M with Euclid program exam3 integer :: i,j,k read *, i,j if(j>i) then k = j j = i i = k end if if(j <= 0) stop 100 continue k = mod(i,j) if (k == 0) goto 200 i = j j = k goto 100 200 PRINT *, ’G.C.M. = ’,j stop end � #G#O #T#OJ8$HJ8HV9f | #G#O #T#O J8 $O$$ $&$^ $G$b$J$/!" M? $($i $l$? J8HV9f $K Ht $s$G<!$N=hM} $r9T $& $b $N $G$" $k !# $3 $l$r B?MQ$9$k $H =hM}$NN. $l$, 8+DL $7 0- $/ $J$k$?$a !" $$$o$f$k9=B$2= %W %m %0 %i %_ %s %0 $K$H $C $F K>$^ $7 $/$J$$$b$N $H$5 $l $k $, !" <B:] $K$O $^ $@$h $/;H $o $l $F$$ $k !# J8HV9f $O !" @h F, $K#57e$^ $G$N@0?t $G =q$/ !# DL >o $NJ8 $K$O J8HV9f $O I,MW $J$$ $, !" #G#O #T#OJ8$N9T$-@h $K$O $J$/$F $O$J$i$J$$ !# $3$N Nc $G J8HV9f#1#0#0 $N$D$$$F$$$k#C#O#N#T#I#N#U#EJ8 $O !" 2? $b $7 $J$$$H$$ $&F/ $- $, $"$j!" J8HV9f $r$b$C$?%i%Y%k$H $7 $F MQ$$$k $3$H $, B?$$ !# � $J $* !" ;;=Q #I #F J8 $H 8F $P$l $k 7A<0$b $"$k !# if !J @0?t$^$? $O <B?t !K n 1 , n 2 , n 3 $3 $l$O !" !J !! !K Fb $, Ii !" #0 !" @5 $= $l$>$l $N >l9g $K !" J8HV9f n 1 , n 2 , n 3 $K%8 %c%s %W $9$k$b$N $G$" $k !# � %$ %s%G%s%H $H 6u Gr | $3$N Nc $G$O %V %m %C %/#I#FJ8$N Cf$G ;z2< $2 $r $7 $F $$ $k !#;z2< $2 !J %$ %s %G%s%H !K $O 7W;;5!$NK]Lu $K$H $C $F$O 0UL# $r$b$?$J$$ $, !" ?M4V $, %W %m %0 %i %‘$rFI$_$d$9$/$9$k$?$a $K E,Ev $K MQ$$$k $H$h $$ !#C18l $N$9$-4V $K$" $k6uGr$bF1MM $G$" $k !# !J 1i=, #7 !K G$0U $N@5$N@0?t $r FI$_9~ $s$G !" 6v?t $+ 4q?t $+$r H=Dj$;$h !# !J 1i=,#8 !K A02s $N1i=, 3 $G !" 2 <!J}Dx <0$N2r $, 5u :, $K$J $k$H$-$O !" $=$N$3$H$r =R$Y$F=*$k$h $& $K 2~ NI$; $h !#7eMn$A $NLdBj$N$J$$ %W %m %0 %i %‘ $K$J $C$F$$ $l $P $J $*$h$m $7 $$ !# !J 1i=,#9 !K <+A3BP?t $NDl#e $r !" @:EY 10 � 5 $G 5a$a$h !# !J 8x<0 e = 1 X n =0 1 n ! 5

$rMQ$$ !" B- $5 $l $k9‘ $, 10 � 5 $h$j$b>. $5$/ $J$C $? $H$- $K =hM} $r $&$A @Z $k!# 2C $($k9‘ $O !" 0l $DA0 $N9‘ $+ $i 7W;; $9$k$3 $H $,$G $- $k$3 $H$K Cm0U$;$h !# !K **************************************************************************** ********* #5 =hM}$N7+$jJV $7 � DO J8 $"$k=hM} $r 7+$jJV $7 $F 9T$$$?$$ $H$-$K$O DO J8 $r MQ$$$k !# ( %i%Y %k :) do = i1, i2 =hM} end do ( %i%Y %k ) $3$N $H$- !" %+ %& %s %? I !J JL $K I $G$J $/ $F$b@0?t $J $i$h$$ !K $, !" I1 $+$i I2 $^ $G 1 $:$D A} $($F=hM} $r7+$jJV$9 !# 8+$d$9$/$9$k$?$a !" %i%Y %k$r$D$1$F$b$h$$ !# � #D#O J8 $O !" $$ $l ;R $K $7 $F MQ$$$k $3$H$b$G$-$k !# (out:) do i = i1, i2 !! (in:) do j = j1, j2 !! end do (in) !! end do (out) $^$? !" #D#OJ8$N%+%& %s %?$O I, $: $7 $b#1$:$D A} $($J $/$F$b$h$$ !# do i= =i4|CM , =*CM , A}J, #3HVL\$NA}J, $O !" >JN,$9 $l $P #1$K$J $k !# 7+$jJV $7 $N 2s?t $, $"$i$+ $8 $a 7h$^$C$F$* $i$: !" 2? $+$N >r7o $, @.N) $7 $?$H$-$K ESCf$G7+$j JV $7 $r =*N; $7 $? $$>l9g $O do =hM} if( >r7o ) exit =hM} end do %k !< %W $N @hF, $G%k !< %W $r H4 $1 =P$9 $+ $I $& $+$r H=Dj$9$k $H$-$K$O$5$i$K !" do while( O@M}<0 ) =hM} end do 6

$H$$ $&=q $-J} $,$G$-$k !# $3$N $H$-O@M}<0 $, ?? $G$"$k8B $j=hM} $, 7+$jJV $5 $l $k !# !J 1i=, #9 $K$3 $l$r MQ$$$k $H %W %m %0 %i%‘ $, $9 $C $- $j$9 $k!# !K !J Nc#4 !K #N8D $N<B ?t $r #1$D $:$DFI $_9~ $s $G !" :G Bg $N $b $N $H:G>. $N$b $N $r5a $a$k!# ! Maximum and Minimum program exam4 read *, n do i=1,n read *, x if(i == 1) THEN xmin = x xmax = x end if if (x > xmax) xmax=x if (x < xmin) xmin=x end do print *, ’MAXIMUM= ’,xmax print *, ’MINIMUM= ’,xmin stop end � $3$N Nc $G$O !" 0EL[ $N 7?@k8@ $r ;H$C $F$$$k !# !J 1i=,#1#0 !K 10 � 8 $r !J C1@:EY !K <B?t7?$*$h $S G\@:EY<B?t7? $G 10 n 2s ( n = 1 � 8) B- $7 $? >l9g$N7k2L$r Hf3S$;$h !# !J 1i=,#1#1 !K S = Z 1 0 1 1 + x 2 dx $r Bf7A8x<0 $G 5a$a$k !# ( @53N $J2r $O tan � 1 1 $H$J $k !# ) J,E@$N8D?t #N$rFI$_9~$_ !" $= $N$H$-$N@QJ,$NCM $rI= <($;$h !#J,E@ $O Ey4V3V $K A* $s$G $h$$ !#$^ $? !" N $N CM $rA}$d $7 $F$$ $/$H !" @QJ,CM $O $I $N$h $& $K JQ2= $7 $F $$ $/ $+ 4Q;!$;$h !# !J 1i=,#1#2 !K $"$k<+A3?t $K BP $7 $F !" <+J,<+?H $r=|$/$9$Y$F$NLs?t$NOB $, $b$H$N ?t $K Ey $7 $$$H$- !" $= $l$r 40A4?t $H$$ $& !# N $r E,Ev $K M? $($F !" 2 $+$i N $^$G$N <+A3?t $N$J $+$K$" $k 40A4?t $r$9$Y$F 5a $a$h !# **************************************************************************** ********* G[Ns!"F~=PNO %U %)!< %^%C %H !J Nc #5 !K #N8D$NN3;R$N<ANL $H %G %+ %k %H :BI8$rM?$($F !" $=$N=E?4$H=E?4$^ $o$j$N 47@-%b!< %a %s %H %F %s %=%k $r 5a$a$k !# ! CENTER OF MASS AND INERTIA MOMENT TENSOR ! PROGRAM EXAM5 IMPLICIT REAL(8) (A-H,O-Z) PARAMETER(NMAX=20) DIMENSION :: W(NMAX),R(NMAX,3),RW(NMAX,3),R0(3),WRR(3,3),G(3,3) 7

DATA ZERO/ 0.0D+00/ ! ! INPUT ! READ *, N DO I=1,N READ *, W(I),(R(I,K),K=1,3) END DO ! ! CENTER OF MASS ! TOTW = ZERO DO K=1,3 DO I=1,N RW(I,K)=R(I,K)*W(I) ENDDO ENDDO TOTW=ZERO DO I=1,N TOTW=TOTW+W(I) ENDDO DO K=1,3 R0(K)=ZERO ENDDO DO K=1,3 DO I=1,N R0(K)=R0(K)+RW(I,K) ENDDO ENDDO DO K=1,3 R0(K)=R0(K)/TOTW ENDDO ! ! MOMENT OF INTERITA ! DO K=1,3 DO I=1,N R(I,K)=R(I,K)-R0(K) ENDDO ENDDO DO K1=1,3 DO k2=K1,3 WRR(K1,K2)=ZERO DO I=1,N 8

WRR(K1,K2)=WRR(K1,K2)+RW(I,K1)*R(I,K2) ENDDO ENDDO ENDDO G(1,1)=WRR(2,2)+WRR(3,3) G(2,1)=-WRR(1,2) G(3,1)=-WRR(1,3) G(1,2)=-WRR(1,2) G(2,2)=WRR(1,1)+WRR(3,3) G(3,2)=-WRR(2,3) G(1,3)=-WRR(1,3) G(2,3)=-WRR(2,3) G(3,3)=WRR(1,1)+WRR(2,2) ! ! OUTPUT ! WRITE(6,9010) 9010 FORMAT(/,5X,14HCENTER OF MASS) WRITE(6,9020) X0,Y0,Z0 9020 FORMAT(5X,’X=’,F15.7,2X,’Y=’,F15.7,2X,’Z=’,F15.7) WRITE(6,9030) 9030 FORMAT(/,5X,21HINERTIA MOMENT TENSOR) 9040 FORMAT(10X,3F15.7) DO K1=1,3 !! WRITE(6,9040) (G(K1,K2),K2=1,3) ENDDO STOP END � $3$N$"$? $j$+$i$d$d <B:]E*$J %W %m %0 %i %‘Nc$r<h$j >e $2 $k !# $3$NNc $O :#$^$G$h$j$O$d$d D9$$ $, !" 9T$C $F $$$k$3 $H$O 4JC1 $G !" #N8D$NN3;R$N<ANL $H#X , #Y , #Z :BI8$r W i ; X i ; Y i ; Z i $H $9$k$H$- !" =E?4 ( X 0 ; Y 0 ; Z 0 ) = ( P i W i X i P i W i ; P i W i Y i P i W i ; P i W i Z i P i W i ) $H$=$N $^ $o$j$N 47@-%b!< %a %s%H %F %s %=%k 0 B @ P i W i ( Y 0 2 i + Z 0 2 i ) � P i W i X 0 i Y 0 i � P i W i X 0 i Z 0 i � P i W i Y 0 i X 0 i P i W i ( Z 0 2 i + X 0 2 i ) � P i W i Y 0 i Z 0 i � P i W i Z 0 i X 0 i � P i W i Z 0 i Y 0 i P i W i ( X 0 2 i + Y 0 2 i ) 1 C A X 0 i = X i � X 0 Y 0 i = Y i � Y 0 Z 0 i = Z i � Z 0 $r 5a$a$F$$$k $@$1$G$" $k !# � <ANL$H :BI8 $O#N 8D$N N3;R$r$^$H$a$F !" G[NsJQ?t !J W(I),I=1,N $J $I !K $H $7 $F 07 $& !# $= $& $9 $l $P%W %m %0 %i%‘$b8+$d$9$/!" #N $, JQ2= $7 $?$H$-$N BP1~$bMF0W $G$" $k !#MQ $$$kJQ?t $, G[Ns$G$"$k$3$H$r !" #D#I#M#E#N#S 9

#I#O#NJ8 $J $I $G @k8@$9$k!# !J !! !K Fb $N?t $O G[NsJQ?t $NMWAG$N?t $G !" $3$3$G$O#2#0 8DJ, $rMQ0U $7 $F$$ $k !# !J #N !d #2#0$N $H$-$K$O !" P ARAMETER J8Cf$N?t;z $r$b $C $H Bg$- $J ?t $K $7 $J$1$l $P $J$i$J $$ !# !K � DIMENSION J8 !’ #D#I #M#E #N#S#I #O#NJ8 $G !" V !J 2<8B !’ >e 8B !K $H#2$D $NE: $(;z $r;XDj $9 $l $P !" G[Ns V $N E: $( ;z$N2<8B $H>e8B $r M? $($i $l $k !#>e $NNc$N$h $& $K#1$D $7 $+ E: $( ;z $r ;XDj $7 $J$1 $l $P !" 2<8B $O#1 $K$J $k !#7? $H G[Ns $r F1;~ $K ;XDj$9$k$3 $H$b$G$- $k !#$^ $? !" G[NsJQ?t $O #2<!850J>e $G$b ;HMQ $G$- $k !# real, dimension(1:100) :: a,b,c real(8) :: a(100),b(100),c(0:100) real(8) :: d(100,100) � G[Ns $N1i;; : G[Ns $N1i;; !J Nc $( $P 9TNs $NB- $7 ;; !" $+$1;; $J $I !K $O G[Ns MWAG $K E,Ev $J=g $G%"%/ %;%9 $7 $F =h M} $r9T$& $3$H $K$J$k $, !" F ortran90 $G$O !" $3 $N=hM} $r%3 %s%Q %$ %i $K $^ $+$;$k $3 $H $,$G$-$k!# $? $H$( $P !" X,Y $r F1 $8 Bg$-$5$NG[Ns $H $7 $F !" z_sub=1.0 z_mul=2.0*x z_add=x+y z_sub=x-y z_mul=x*y z_div=x/y $H $9$k $HA4 $F $NG[NsMW AG $K F1 $8 Bg $-$5 $N%9%+ %i!<NL $rBeF~ $7 $?$j $+ $1$?$j , BP1~ $9$kMW AG 4V $N2C8: >h =| $, 9T $( $k !# G[Ns $r 0z?t $K $7 $? AH$_9~$_4X?t$bMQ0U$5 $l $F$$$F%Y %/ %H%k $N Fb@Q !" 9TNs $N $+$1 ;; $J $I $O !" real(8) :: a(100),b(100),x(10,8),y(8,6),z(10,6) s=cdot(a,b) z=matm ul(x,y) $J $I $H$+ $/$3$H $,$G $- $k !# X*Y $H matmul(X,Y) $O 0[$J$k$3 $H$K Cm0U !# $5$i$K !" G[Ns$N0lIt J, $r$"$?$+ $b 0l$D$NG[Ns $H$_$J $7 $F A‘:n$9$k$3 $H$b$G$- $k !# � FORMA T J8 F~=PNO$N7A<0 $r 7W;;5! $K $^ $+$; $k $J$i !" read(5,*) write(6,*) !J $^$? $O read *, print *, ) $H =q $1 $P $h$$ $, !" =q<0 $r$-$A $s$H B7 $( $k$h $& $K ;XDj $7 $?$$ >l9g $, $" $k !# $3$N$H$- !" READ(5,9000) $d WRITE(6,9000) $N $h $& $K#2HVL\$N%Q%i %a !<%? !< $K!v $G$O$J $/J8HV9f $r 5- $7 !" $= $NJ8HV 9f$N#F#O#R#M#A#T J8$r $*$/!# #F#O#R#M#A#T J8 $O#E#N #D$N A0$J $i $P $I $3$K CV$$$F$b$h$$ !# !J F ortran90 $G$O !" FORMA T $N FbMF $r D>@\ ’ ’ $G $/$/$C$FJ8HV 9f $r F~ $l $k0LCV $K write(6,’(2I5,3F,F10.3)’) $N MM $K$+ $/$3$H $b $G$-$k!# prin t J8$N>l9g $K $O prin t ’(2I5,3F,F10.3)’, $H$9$k !# !K #F#O #R #M#A #TJ8 $KMQ$$$k=q <0@_ Dj $K$OB?$/ $N<oN‘ $, $" $C $F$9$Y$F @bL@ $7 $- $l$J $$$N$G !" $3$3$G $O <g$J$b$N $@$1 Nc$r$" $2 $F @bL@$9$k !# $h$/MQ$$ $i $l $k $N $O !" #I7? !" #F7? !" #E7? !" #D7? !" #X7? !" #H7? !" !?7?$J $I $N JT=85-=R;R $G$" $k !# � F ORMA T(2I5,3X,F10.3) 15 -32 -125.031 #I7? In #n %+%i%‘J,MQ$$ $F @0?t7?$N?t $r 1&5M $a$G I=<($9$k !# #X7? #1 %+%i%‘J, %9 %-%C %W $9$k !# 10

#F7? Fn.m A4BN $G#n %+%i%‘J, !"$& $A>.?tE@0J2< #m%+%i%‘J,$N<B?t7?$N?t $r 1&5M$a $G I=<($9$k !# $J$* !" JT=85-=R;R $NA0 $K @0?t $, $D $/ $H !" $=$N2s?tJ, $@$1 7+$jJV$9!# � F ORMA T(3X,12HTEMPERA TURE=,F10.2,/,3X,8HDENSITY=,D15.7) TEMPERATURE= 300.00 DENSITY= 0.9832149D+00 #H7? nH�(I4ldots #H7?JT=8;R $K B3$/ #n %+%i%‘J, $r$=$N $^$^I=<($9$k !# !?7? 2~9T$9$k !# #E7? En.m A4BN $G#n %+%i%‘J, !" M-8z?t;z #m%+%i%‘J,$NIbF0>.?tE@I=<( !# 0.98�(I4rm E-01 = 0.098 0.98�(I4rm E+01 = 9.8 $J $* !" G\@:EY<B?t7? $N$H$- $O !" #E7? $N $+$o $j $K #D7?$r$D $+ $& !# !J 1i=,#1#3 !K N 8D$NE@EE2Y$N$= $l $>$l $N EE2Y $H#3 <!85:BI8 $, M?$( $i $l $?$H$- !" I,MW $J$$ $/$D $+$N E@$G$N EE0L $H EE>l%Y%/ %H%k$r 7W;;$9$k %W %m %0 %i %‘ !# !J 1i=, #1#4 !K $"$k;n83 $N N ?M $NE@?t $r FI $_9~$_ !" A4 BN $NJ?6QE@ $HJ,;6 $r5a$a !" $5 $i$K 3F?M $NJP:9CM $r5a $a$h !# **************************************************************************** ********* 30It<jB3 $- !"G[Ns$NF0E*3dIU !J Nc#6 !K #M9T#NNs$N9TNs $r MQ0U $7 !" $= $l$r @07A $7 $F I=<($9$k %W %m %0 %i %‘ ! MATRIX PRINT ! program exam6 real, allocatable :: a(:,:) ! print *, ’Matrix Size M x N’ read *, m, n ! allocate( a(m,n) ) ! call matinp(a,m,n) call matout(a,m,n) stop end ! subroutine matinp(x,m,n) 11 dimension x(m,n) ! ! UNIT MATRIX FOR EXAMPLE ! do i=1,m do j=1,n x(i,j)=real(i+j) end do end do return end ! subroutine matout(x,m,n) dimension x(m,n) imax = 0 print *, ’ *** PRINT OUT A MATRIX ***’ 10 imin = imax+1 imax = imax+8 if(imax > n) imax=n write(6,9010) (j,j=imin,imax) DO i=1,m write(6,9020) i,(x(i,j),j=imin,imax) end do if(imax < n) go to 10 return 9010 format(/,5X,8I9) 9020 format(I5,8F9.4) end � G[Ns $NF0E*3d IU $1 : 0JA0 $NNc $G$O !" G[ Ns $NBg $- $5 $,$" $i$+ $8 $a7h$^ $C $F$$ $J $+$C $?$? $a !" == J,Bg $- $J%5 %$ %:$r 3NJ] $7 $F $*$$$? !# F ortran90 $G$O !" I,MW==J, $JBg$-$5$NG[Ns$r<B9T;~ $K 3NJ]$9$k;v $,$G $-$k !# * F0E*3dIU $1 7? !" ALLOCA T ABLE :: G[NsJQ?tL> (:) !& !& !& !& !& !& !& !& !& !& !& !& !& !& !& !& ALLOCA TE ( G[NsJQ?t ( %5 %$ %: ) ) * 3dIU $1 2r=| DEALLOCA TE ( G[NsJQ?t ) � SUBR OUTINE J8 $H CALL J8 7W;;5! $K 9T $o$;$k0lO" $N=hM} $NCf $G !" $"$kDxEY$^ $H$^$C $?5!G= $r ;} 12

$D=hM}$N $+$? $^$j $r%5 %V %k !<%A %s$H $7 $F FHN)$5$;$k $H JXMx$J$3 $H $, B?$$ !# CALL XXX ( ) 8 > > > > < > > > > : SUBR OUTINE XXX . . . RETURN END <g %W %m %0 %i %‘$NCf $G #C#A#L#LJ8 $K =P2q $& $H !" $= $3$+$i ;XDj$5 $l $? L>A0$N%5 %V %k !<%A %s $N <B9T $K 0\$j!" #R#E #T#U#R #N J8$G 85$N#C #A#L#L J8$K La $k !# $3$N Nc $G$O #2$D$N %5 %V %k !<%A%s MA TINP $H MA TOUT $, MQ$$$i $l !" $= $l $>$l 9TNs$NF~NO $H =PNO$N5!G= $r C4$C $F$$$k !#%5 %V %k !<%A %s $r E,Ev $K ;H $& $3 $H$K$h $C$F %W %m %0 %i %‘ $NFbMF $, 8+$d$9$/$J$k $P $+ $j$G$J $/!" F1 $8 %5 %V %k !<%A %s$r$$ $m$$$m$J>lLL$G#C#A#L#L $7 $F MQ$$ $l $P !" %W %m %0 %i %‘<+BN$b8zN(E* $K$J $k !# %5 %V %k !<%A %s $N 8F $S =P $7 $K :] $7 $F$O !" 0z?t $N<uEO $7$, $G $- $k !# CALL MA TINP (A, M, N) m l l l SUBROUTINE MA TINP (X, M, N) $= $l $>$l :8 $+$i =g $K !" F1 $8 7?$NJQ?t$H $7 $F BP1~ $, $D $/ !J $3 $N Nc $G$O !" #A !]#X . . . <B?t7?G[Ns !! #M!]#M , #N!] #N . . . @0?t7? !K !# 8F $S =P$9B& $G$N 0z?t $r<B0z?t $H$h $S !" 8F $S =P$5 $l $kB& $G$N0z?t $r2>0z?t $H 8F $V !# $3 $3$G<u $1 EO $7 $NJQ?t $N7? $, 0lCW $7 $F$$$J$$ $H !" @5 $7 $$BP1~ $, F@ $i $l$J$$ !# 0lHL $K%5 %V %k !<%A %s$O 0z?t $r<u $1 <h $j!" $= $l$K E,Ev$J=hM} $r$[ $I $3 $7 $F Aw$jJV$9$3 $H $, B?$$ !#0z?t $N$J$$ SUBROUTINE $b 5v$5 $l $k !# � $J $* !" 4X?t $N Dj5A $r 30It<jB3$- $G 9T $&;~ $O 4X?tI{ %W %m %0 %i%‘$r ;H $& $3$H$b B?$$ !# ! <g %W %m %0 %i %‘ PROGRAM MAIN . . . A = FUNC(A1, A2, . . . ) . . . END ! 4X?t REAL FUNCTION FUNC*8(A1, A2, . . . ) . . . FUNC = 7W;;7k2L END $3 $l$O SUBROUTINE $r MQ$$ $l $P !" 2< $N$h $& $K$J$k !# ! <g %W %m %0 %i %‘ PROGRAM MAIN . . . CALL SUB(A, A1, A2, . . . ) . . . END ! %5 %V %k !<%A %s 13

SUBROUTINE SUB(A, A1, A2, . . . ) REAL*8 A . . . A = 7W;;7k2L RETURN END N><T$N7A<0$N0c$$ $H 6&DL@- $O !" >e $N#2$D$NNc $+$i L@ $i$+$G$" $k !#Nc#2 $G =R$Y$?AH$_9~$_4X?t$b !" $d $O$j 4X ?t$N0l<o $G$" $k !# !J 1i=,#1#5 !K #N<!B?9‘<04X?t f(x) f ( x ) = N X j =0 a j x j $N<!?t N $H 78?t a 0 � a N $r M? $($?$H$- !" J}Dx<0 f ( x ) = 0 $N 2r$N#1$D$r Newton K!$G 5a$a$k %W %m %0 %i %‘ $r :n $l !# Newton K!$N=i4|CM $O x = 0 !" <}B+@:EY $O 10 � 10 $H $7 !" 7W;; $O G\@:EY<B?t $G 9T $( !# ( 1i=,#1#6 ) 9TNs A $H 9TNs B $r M?$($?$H$- !" $= $N @Q$N9TNs C = A � B $r 5a$a$k%5 %V %k !<%A %s$r $D $/ $l !# $? $@ $7 !" 9TNs@Q$N AH 9~$_ 4X?t MA TMUL $O ;H$o$J$$$3 $H !#9TNs A , B $N <! 85 $O $= $l$>$l L 9T M Ns !" M 9T N Ns $H $7 !" $= $l$i $b 0z ?t $H $7 $F M? $( $k$h $& $K$; $h !# ( $9$J$o $A !" SUBR OUTINE � � � (A,B,C,L,M,N) $G ;O$^$k %W %m %0 %i %‘ $r$+ $/ $3$H$K$J $k !# ) $^$? !" $G$-$"$, $C$?%5 %V %k !<%A %s $r %F %9 %H $9$k$?$a$K !" $=$N%5 %V %k !<%A %s$r 8F $S =P$94JC1$J<g %W %m %0 %i %‘$bMQ0U$;$h !# **************************************************************************** ********* %U%! %$ %k$N F~=PNO !J Nc #7 !K %U %! %$ %k$N F~=PNO :#$^ $G$N$9$Y $F$NNc $O !" 30It $H$N %G !<%? $NF~=PNO $,%- !< %\ !< %I!J F~NO !K $H%3 %s %=!< %k !J =PNO !K $G$"$C $? !# $b $&>/ $7 Bg5,LO $J %W %m %0 %i %‘ $G$O !" $=$NB> $N%U%! %$ %k$H$NF~=PNO$r9T $& $3$H $, B?$$ !#Nc $( $P !" J,;RF0NO3X 7W;; $G %H %i %8%’%/ %H %j!< $N7W;; 7k2L $r%U %! %$ %k$K=PNO $7 $F J]B8 $7 $F$*$- !" 8e $G$= $l$r FI$_9~ $s$G 2r@O $9$k!# $^ $? $O ab initio J,;R50 F;7W ;; $G$O !" KDBg $JFsEE;R @QJ, $r %a %b%j!<>e $K J]B8$9$k $3 $H $, IT2DG= $J$N $G !" J, 3d $7 $F%U%! %$ %k$K =q$-=P $7 $F $*$- !" #S#C #F 7W;; $NCJ3,$G$= $l$r FI$_9~ $s$G$-$F MxMQ$9$k !# $= $l$G$O !" J,;RF0 NO3X7W;; $N:G $bBg$^ $+$J9|AH$_ $NNc $r<($9!# ( $3$NNc $O !" 8F $S =P$9 %5 %V %k !<%A %s $,$J $$$N $G !" $=$N$^$^ $G $O Av $i$J$$ !# ) ! MOLECULAR DYNAMICS ! PROGRAM EXAM7 MODULE variables INTEGER(4) :: N,MAXSTP REAL(8) :: DT ! N -------- N3;R$NAm?t ! DT ------- ;~4V$N4V3V ! MAXSTP --- A4BN$N;~4V %9 %F%C %W ?t REAL(8) :: RX(30),RY(30),RZ(30),VX(30),VY(30),VZ(30) 14

REAL(8) :: FX(30),FY(30),FZ(30) ! RX,RY,RZ --- N3;R$N0LCV (x,y,z @.J, ) ! VX,VY,VZ --- N3;R$NB.EY ! FX,FY,FZ --- N3;R $K$+$+ $kNO ! END MODULE ! ! MAIN USE variables ! DATA KOUT/ 1/ ! CALL INIT ! =i4|>r7o$NMQ0U OPEN(KOUT,FILE=’MDOUT’,STATUS=’UNKNOWN’,ACCESS=’SEQUENTIAL’, & FORM=’UNFORMATTED’) TIME = 0.0D0 DO I=1,MAXSTP CALL FORCE ! J,;R4VNO$N7W;; TIME = TIME + DT CALL FORWRD ! #1 %9 %F%C %W J,$N;~4VH/E8 WRITE(KOUT) TIME,RX,RY,RZ,VX,VY,VZ END DO CLOSE(KOUT,STATUS=’KEEP’) STOP END $3 $N %W %m%0 %i %‘ Nc$O J, ;R F0 NO 3X 7W ;;$N :G $b Bg$^$+ $J 9| AH$_$G !" %5 %V %k !<%A%s Fb$K$O $3 $3$G $O N) $A F~$i $J$$ !# � #O#P#E#N J8 !& #C #L#O#S #E J8 !’ I8=‘F~=PNO0J30 $N%U %! %$ %k$H$N F~=PNO $r;O$a$kA0 $K$O !" #O#P#E #NJ8 $r$D $1 !" F~=P NO $, $9$Y $F=* $o$C $? $i#C#L #O#S#EJ8 $r=q$/ !# OPEN $5 $l$?%U %! %$ %k $K$OAuCV;XDj ;R !J $3$N Nc $G$O KOUT=1 !K $, $D $1$i$l $k !# $3$N ?t $O#5 HV$H#6 HV0J 30$N<+A3?t$J$i 2? $G $b$h$$ !# #5HV$O I8=‘F~NO !" #6HV $O I8=‘ =PNO $K$"$i$+ $8 $a 7h$a$i $l $F $$ $k !#J#?t$N%U %! %$ %k$r F1;~ $K OPEN $5$l$? >uBV$K $7 $F $* $/ $K$O !" $= $l $>$l 0[$J$C$?HV9f $r 3d$jEv$F $l $P $h$$ !# #O#P#E#N J8 $H#C#L#O#S#E J8$N3F9‘L\ $r 2< $K <($9 !# * OPEN J8 15

FILE | %G %#%9 %/>e $N%U %! %$ %k L> ST A TUS | � ’NEW’ | ?7 $7 $/:n$k%U %! %$ %k � ’OLD’ | 4{ $K B8:_$9$k %U%! %$ %k � ’UNKNOWN’ | 4{ $K B8:_$9 $l $P $= $l $r#O #P#E#N $7 !" $J$1$l $P ?7$? $K :n$k !# >JN,;~ $O ’UNKNOWN’ A CCESS | � ’SEQUENTIAL’ | C‘<!%" %/ %; %97? � ’DIRECT’ | %@ %$ %l %/ %H %" %/ %; %97? !J :# $O %@ %$ %l %/ %H %" %/%;%97?$N;H$$J} $r @bL@ $7 $J $$ !# !K >JN,;~ $O ’SEQUENTIAL’ F ORM | � ’FORMA TTED’ � ’UNFORMA TTED’ :#$^$G$N I8=‘F~ =PNO $O $9$Y$F FORMA TTED $G $" $C$? !# $3 $l$O READ(5,*) $d READ(5,9000) $N $h $& $K%U %)!<%^%C %H ;XDj;R !J *, 9000, etc !K $r $D $1$F F~=PNO$9$k !# UNF ORMA TTED $N%U%! %$ %k$H$NF~=PNO $K BP $7 $F$O !" READ(1) $N$h $& $K%U%) !<%^ %C %H ;XDj;R $r$D $1$J$$ !# UNF ORMA TTED $N%U %! %$ %k$O !" $=$N $^$^I=<( $7 $F$b ?M4V $, FI$‘ $3$H $, =PMh $J$$ !J %P %$ %J %j!< %U%! %$ %k !K $, !" %U %! %$ %k <+BN $,%3%s %Q %/ %H $K $9 $‘ $H$$ $&MxE@ $, $" $k !# * CLOSE J8 ST A TUS | � ’KEEP’ | %U%! %$ %k$r J]B8$9$k !# � ’DELETE’ | CLOSE ;~ $K%U%! %$ %k$r >C5n$9$k !# >JN,;~ $O ’KEEP’ � $3$3$G :n $i $l$?%U%! %$ %k$r 8e $G FI$_9~ $s$G ;HMQ $7 $?$1$l $P !" . . . DA T A KIN/ 1/ OPEN(KIN,FILE=’MDOUT’,ST A TUS=’OLD’,A CCESS=’SEQUENTIAL’, 1F ORM=’UNF ORMA TTED’) . . . READ(KIN,END=2000) TIME,RX,R Y,RZ,VX,VY,VZ . . . 2000 CLOSE(KIN,ST A TUS=’KEEP’) . . . $N$h $& $K $9 $l $P $h$$ !# READ J8 $K$D$$$? END= J8HV9f $O !" FI $_9~ $_ $,%U%! %$ %k$N :G8e$^ $G C# $7 $?$H$- $K%8%c %s %W $9$kJ8HV9f $r <($9!# � MODULE J8 : <g %W %m %0 %i %‘ $d%5 %V %k !<%A %s$J $I $N %W %m %0 %i %‘C10L $r$^$? $, $C $?>l9g !" $? $H$( F1 $8 L> A0$NJQ?t $G$" $C$F$bK\Mh $O 8_$$ $K 4X78$N$J$$ JLJ* $G$"$j !" 0z?t $G 0z$-EO $7 $9$k JQ?t$N$_ $, 6&M-$5 $l $k !# $7 $+ $7 !" >l9g $K$h $C $F$O$= $l$G$O ITJX $J$3$H $,$" $k !#Nc $( $P J*M}Dj?t$d%Q%i %a !< %?!<$J $I $r J#?t$N %W %m %0 %i %‘C10L $G 6&M-$5$;$?$$ $H$- !" $$$A$$$A%5 %V %k !<%A %s$N 0z?t$H $7 $F$d $j<h$j $7 $F$$$?$N$G$O $4 $A$c $4 $A$c $7 $F $7 $^ $& !# $3$N$h $& $J$H$- !" F ortran90 $G$O !" FHN) $7 $? %W %m %0 %i %‘C10L$G$" $k !V %b %8 %e!<%k !W $K !" 6&M-$9 $kJQ?t$dDj?t !" G[Ns $r $^ $H$a$F =q$$$F$*$- !" 0l2s $N@k8@ $G$= $l$r ;H $& $3 $H $,$G $- $k !# * %b %8%e!<%k I{ %W %m %0 %i %‘ MODULE %b%8%e !< %k L> 16

{ 6&M-JQ?t $J $I $N 7?@k8@ { !& !& !& !& !& !& !& !& !& !& !& END MODULE * %b %8%e !< %k ;HMQ@k8@ !J %5 %V %k !<%A %s $N @hF, $G !K USE %b%8%e !< %k L> � COMMON J8 !’ COMMON J8 $rMQ $$ $FJQ?t $r6&M- $9$k $3 $H$b $G$-$k!# $? $@ $7 !" COMMON J8 $G $O !" F1 $8 %3%b %s %V %m %C%/$N %G !<%? $G$" $l $P !" 0[ $J$k%5 %V %k !<%A %s$G 0c $&L>A0 $NJQ?t $r MQ$$$F$b$h$$ !# SUBROUTINE A IMPLICIT REAL*8 (A-H,O-Z) COMMON/XXX/X(30),IM,JM . . . SUBROUTINE B IMPLICIT REAL*8 (A-H,O-Z) COMMON/XXX/X(30),IM,JM . . . $3 $NNc $N$h$& $K !" 0[ $J$k %W %m %0 %i%‘C1 0L4V $GF1 $8 %3%b %s %V %m %C%/ L> !J XXX !K $r$b $D COMMON J8 $, @k8@ $5 $l $k$H !" $=$NJQ?t !J G\@:EY<B ?t $NG[NsJQ?t X(30) !" 5Z $S @0?tJQ?t IM,JM !K $O 6&M-$5 $l $k !# !J COMMON J8 $G G[ NsJQ?t$r@k8@$9 $k $H$-$K$O DIMENSION J8$O I,MW$J$$ !# !K COMMON $N ;X Dj $, $" $k$H$-$K$O !" 0l $D$N %W %m %0 %i %‘C10L $G$=$N JQ?t $r JQ99$9$k $H !" JL $N %W %m %0 %i %‘C10L $K <B9T $, 0\$C$F$b$=$NJQ?t$NJQ998e$N CM $, J];}$5 $l $F$$ $k !# $=$N:] !" ;W $$ $,$1 $J$$ I{:nMQ $, $J$$$h $& $K 5$ $r$D$1 $k$Y$- $G$" $k !# !J 1i=,#1#7 !K >e $NNc Bj $G $D $/ $i $l $?%U%! %$ %k MDOUT $, $9$G$K F@$i $l $F $$$?$H $9$k !# $=$N $H$- !" $9$Y $F$N;~4V%9%F%C %W $N %G !<%?$r =87W $7 $F !" N3;R $N1?F0%(%M %k %. !<J,I[$N%R %9 %H%0 %i %‘ $r$b$H$a $k %W %m %0 %i %‘ $r :n@.$;$h !# $? $@ $7 !" i HVL\$NN3;R$N1?F0%(%M %k %. !< e k ( i ) $O e k ( i ) = 1 2 w [ v x ( i ) 2 + v y ( i ) 2 + v z ( i ) 2 ] $GM? $( $i $l $k !# w $O N3;R $N<ANL !" v x ( i ) ; v y ( i ) ; v z ( i ) $O i HVL\ $NN3;R $NB.EY $N x; y ; z @.J, $G$"$k!# %R %9 %H %0 %i %‘$N%(%M %k %. !<I} $O H $H $;$h !# **************************************************************************** ********* !J Nc#8 !K Mp?t $N;HMQ program example8 integer seed(1:1) print *, ’number of random_number’ read *, n print *, ’seed’ 17 read *, seed(1) call random_seed(put=seed) do i=1,n call random_number(x) print *, x enddo end � Mp?t F ortran 5,3J $K$O$J $$ $, !" $[$H$s $I $N =hM}7O $G#0$+$i #1 $^ $G$N !J 5<;wE*$J !K 0lMMMp?t $r H/@8$5$; $kAH$_9~$_ %k!<%A %s$, MQ0U$5 $l$F $$$k !#Bg35 $N>l9g !" Mp?t $N<o$H$J$k@0?t$rM? $($? 8e !" Mp?tH/@8 $NAH$_9~ $_ %k !<%A %s$r 7+$jJV $7 call $9 $k;v $G 0lO"$N<B?tMp?t $r H/@8$5$;$k7A $K$J $C$F$$$k !# !J 1i=, #1#8 !K H> 7B #1$N1_ $NLL@Q $rMp?t $rMQ $$$? %b %s%F %+ %k%mK! $G$b $H$a$h!# !J H>7B #1$N1_ $NLL@Q $O !" #0 $+ $i#1$^ $G$N 0lMMMp?t x !" y $r H/@8$5 $;$? $H$- $K E@ (x,y) $H 86E@$N5wN% $, #10J2< $H$J$k3NN( $N#4G\ $K Ey $7 $$ !# %b %s%F %+ %k%m$N;n9T2s?t $r 10 2 , 10 4 , 10 6 $H $7 $?$b$N$r $r$= $l $>$l #3#02s9T $$5a $a $i $l$? 1_ $NLL@Q $NJ,I[ $r D4$Y$F$_$h !# !K !J 1i=, #1 #9 !K #1<!85 $ND>@~>e $r86E@ $+ $i =PH/ $7 $F JbI} w=1.0 $G n Jb$/ !# $? $@ $7 !" $= $l $>$l$N#1 Jb $O 3NN( 1/2 $G 1&$^ $? $O:8 $K?J $‘ $H$9$k!# $3$N%i %s %@ %‘%& %*!<%/ $N;n9T $r 1000 2s7+ $jJV $7 $?$H$- !" Jb $-=* $o$C $?CO E@ $H 86E@$N5wN%$N#2>hJ?6Q $r n $K BP $7 $F %W %m %C %H $;$h !# **************************************************************************** ********* $3$N $[$+ F ortran90 $K$O #C 8@8l $H F1MM $K :F5/8F $S =P $7 !" 9=B$7? !" %] %$ %s %?$J $I $N 35G0 $, $" $j!" I,MW $K 1~ $8 $FMxMQ$5 $l $k $, !" K\1i=, $NHO0O $r D6 $( $k$N $G$3$3$G$O =R$Y$J$$ !# 0J>e$*$h$= %W %m %0 %i %_ %s %0 $N 35N, $r >R2p $7 $? !# $3 $l $^ $G$N CN<1 $, $" $l $P !" <B:] $N %W %m %0 %i %‘ $r$+$J$j$N DxEY$^ $G FI$_$9$9 $‘ $3$H$b$G$- $k $O$:$G$"$k !# $= $NB>$NCN<1 $, <B:] $K I,MW $K$J $C$?$H$- $K$O !" J8K!=q $r ;2 >H $7 $F$[ $7 $$ !# 18